A checkmark pattern of the fetal heart rate (FHR) had been seen in association with hypoxia in human and animal fetuses.
The National Institute of Child Health and Human Development Research Planning Workshop had recently put together research guidelines for fetal heart rate (FHR) tracing interpretation. Its specific purpose was to develop standardized and unambiguous definitions for FHR tracings. 1 According to this group of experts, a full description of an FHR tracing requires a description of baseline rate and variability, the presence of acceleration and decelerations and, finally, changes or trends of FHR patterns over time. Most experts agree on the definitions of normal FHR tracing, which include normal baseline rate and variability, the presence of acceleration, and the absence of decelerations. Similarly, experts agree that normal tracings confer high predictability of a welloxygenated fetus;
1 at the other end of the spectrum, recurrent late decelerations and bradycardia with absent FHR variability are predictive of current or impending fetal asphyxia. However, some fetuses exhibit FHR tracings that are rather unusual and difficult to classify. The so-called checkmark FHR pattern belongs in this category.
The checkmark FHR pattern is defined as regular uniform decelerations accompanied by a small acceleration. It was originally described by Cruikshank 2 in association with severe fetal hypoxia and neonatal death. Recently, Ikeda et al. 3 reported a checkmark pattern in combination with decreased long-term variability in severely asphyxiated fetal lambs with brain damage. We report a similar pattern in a fetus with normal outcome.
CASE REPORT
A 26-year-old primigravida with insulin-requiring gestational diabetes was admitted to the hospital for induction of labor at term. Dinoprostone and oxytocin were administered. The patient progressed in labor and received 50 mg of meperidine and 35 mg of promethazine for pain management. FHR monitoring revealed a checkmark pattern ( Figure 1 ). The scalp electrode was reapplied twice to rule out a technical artifact, and a pH 7.32 was obtained. An ultrasound examination showed that the fetal cardiac rate was regular; intracardiac anatomy was normal, and no pericardial effusion was detected. The neonate was born with Apgar scores of 7 and 10 at 1 and 5 minutes, respectively, and was discharged from the hospital on postpartum day 2. Cord gases at delivery were normal.
DENOUEMENT AND DISCUSSION Checkmark Fetal Heart Rate Pattern and Normal Neonatal Outcome
The first description of the checkmark FHR pattern was reported by Cruikshank 2 in association with marked depression of the neonate in the absence of acidosis. Cruikshank concluded that normal umbilical arterial pH, an absence of late decelerations, and normal variability do not agree with the "hypoxic" origin of the checkmark pattern. He further hypothesized that antepartum fetal injury may cause disorganization of the vagal and sympathetic centers, producing a bizarre checkmark heart rate pattern. The possibility that a checkmark FHR pattern may be associated with fetal seizure activity was raised by Freeman et al. 4 Cruikshank postulated that the checkmark pattern may present a difficult clinical dilemma of whether to perform an emergency cesarean section of a fetus too severely damaged already versus losing a potentially salvageable fetus. We conducted a computer assisted Medline search (1988 to 1999) in search of more information on the checkmark FHR pattern. Another report on the checkmark FHR pattern appeared recently in the American Journal of Obstetrics and Gynecology. Ikeda et al. 3 studied FHR patterns in 12 chronically instrumented near term fetal lambs. Fetal asphyxia was created by umbilical cord occlusion until arterial pH was Ͻ6.9 and base excess was less than Ϫ20 mEq/l. Decreased long-term variability
and the checkmark and sinusoidal FHR patterns were indicators of asphyxial damage in the brain in their findings. Our experience with the nature of the checkmark FHR pattern in a human fetus was different. We observed a checkmark FHR appearance in a fetus with an entirely normal outcome. In our case, the neonate was born without any signs of distress and was discharged from the hospital with the mother on postpartum day 2. At the time of this writing, the infant is 6 months of age and has a normal neurologic development. We conclude therefore that the checkmark FHR pattern is a very rare finding that is not always indicative of an adverse outcome. Our conclusion is supported by the experience of Newman and Green, 5 who reported an unusual FHR pattern somewhat similar to the checkmark appearance. The fetus in their case showed a baseline FHR rate of 140 to 150 beats per minute with diminished beat-to-beat variability and repeated occurrence of similar-appearing accelerations. These authors acknowledged that they had never encountered such a pattern before and raised a reasonable concern over the wellbeing of the fetus. The pH of the fetal scalp blood sample was 7.35. A vaginal delivery occurred, and the Apgar scores were 8 and 9 at 1 and 5 minutes, respectively. The infant had no evidence of metabolic disorders, anemia, or infection. In summary, when confronted with an unusual FHR tracing, the following steps should be undertaken: 5 (1) A thorough evaluation of the maternal past medical history and antenatal course, (2) a careful history for evidence of maternal infection or drug usage, and (3) performance of other tests for fetal wellbeing. A normal biophysical profile reassures one that the fetus is not hypoxic even without the ability to interpret the FHR tracing. 6 Repeated fetal scalp pH sampling may be required in the most difficult cases.
